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$EVWUDFW
,Q WKH FRQVWUXFWLRQRI LQWHOOLJHQW VXEVWDWLRQ V\VWHP ,Q WKLV SDSHUPHWKRGEDVHG RQPRUSKRORJ\ LV SXW IRUZDUG WR
GHWHFWLPDJHHGJH,WFDQQRWRQO\ILOWHUQRLVHHIIHFWLYHO\EXWDOVRNHHSWKHRULJLQDOGHWDLOV7KHSDSHUDWODVWJLYHVWKH
FRQFOXVLRQWKDWWKHILWWHVWZD\VKRXOGEHFKRVHQZKHQGHWHFWLQJHGJHRIVPDUWJULGLPDJH

3XEOLVKHGE\(OVHYLHU/WG6HOHFWLRQDQGRUSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI>QDPHRUJDQL]HU@

.H\ZRUGVVPDUWJULGPRUSKRORJ\HGJHGHWHFWLRQLPDJHTXDOLW\ILOWHUQRLVH
,QWURGXFWLRQ
7KHIXQGDPHQWDOJRDORISRZHUV\VWHPPDQDJHPHQWLVWRJXDUDQWHHVDIHVWHDG\UHOLDEOHUXQQLQJRI
SRZHUVXSSO\V\VWHP,QXQPDQQHGVXEVWDWLRQVUHPRWHPRQLWRULQJVPRQLWRUDQGUHFRUGWKHVWDWLRQ¶VVDIHW\
DQG HTXLSPHQW RSHUDWLRQ DQG SURYLGH DQDO\VLV RI WKH UHOHYDQW LPDJHV DIWHUZDUGV 6PDUW*ULG>@LV WKH
LQHYLWDEOHWUHQGRISRZHUV\VWHPGHYHORSPHQW,QWKHFRQVWUXFWLRQRILQWHOOLJHQWVXEVWDWLRQV\VWHPKLJKHU
TXDOLW\LVQHHGHGIRULPDJHSURYLGHGE\UHPRWHPRQLWRULQJV\VWHPWRJXDUDQWHHPRUHFOHDUHULPDJHDQG
HGJH0DWKHPDWLFDOPRUSKRORJ\>@RQWKHVLJQDOSURFHVVLQJKDVWKHLQWXLWLYHVLPSOLFLW\DQGPDWKHPDWLFDO
ULJRURQVLJQDOSURFHVVLQJZKLFKLVDXQLTXHDGYDQWDJHLQGHVFULELQJWKHPRUSKRORJLFDOFKDUDFWHULVWLFVRI
WKH VLJQDO ,W FDQ QRW RQO\ ILOWHU QRLVH HIIHFWLYHO\ EXW DOVR NHHS WKH RULJLQDO GHWDLOV 6R LW¶V D PDMRU
EUHDNWKURXJKWRXVHPDWKHPDWLFDOPRUSKRORJ\RQHGJHGHWHFWLRQ>@
,PDJH3UHSURFHVVLQJ
,Q WKH HGJH GHWHFWLRQ SURFHVV LQ RUGHU WR H[WUDFW WKH LPDJH HGJHPRUH DFFXUDWHO\ QRW RQO\ QRLVH
VXSSUHVVLRQ EXW DOVR DYRLGLQJ PLVWDNLQJ XQQHFHVVDU\ HGJH LQIRUPDWLRQ IRU D WDUJHW HGJH LV QHHGHG
7KHUHIRUHLPDJHSUHSURFHVVLQJLVYHU\LPSRUWDQWIRULPDJHHGJHH[WUDFWLRQ
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*HQHUDOSLFWXUHLV WUXHFRORULPDJHVEXWWKHREMHFWRILPDJHSUHSURFHVVLQJLVXVXDOO\JUD\VFDOHRU
ELQDU\LPDJH6RWKHILUVWWKLQJRIGHWHFWLQJHGJHLVWRFRQYHUWWUXHFRORULPDJHWRJUD\VFDOHRUELQDU\RQH
WKHQLPDJHGHQRLVLQJFRQWUDVWHQKDQFHPHQWDUHGRQHWRDVVXUHHGJHH[WUDFWLRQIDFLOLWDWO\DQGDFFXUDWO\
,PDJH'HQRLVLQJ
7KH LPDJH JHWV PDQ\ LQWHUIHUHQFH IDFWRUV ZKHQ LW LV WDNHQ IURP RXWVLGH ,PDJH GHQRLVLQJ LV
QHFHVVDU\GXULQJWKHHGJHH[WUDFWLRQ)LJXUHWKLVLVDFROXPQILJXUHVKRZQLQWKHODVWSDJHVKRZVWKDW
DWUXHFRORULPDJHFRQYHUWVWRDJUD\VFDOHRQHDQGILOWHUVWKHQRLVHRIWKHJUD\VFDOHLPDJH2EYLRXVO\WKH
LPDJH DQG LWV RXWOLQH DUH PRUH FOHDUO\ WKDQ EHIRUH DIWHU GHQRLVLQJZKLFK LV FRQGXFLYH WR H[WUDFW HGJH
LQIRUPDWLRQ
*HQHUDWLQJ%LQDU\,PDJH
%LQDU\LPDJHLVDORJLFDOFDWHJRULHVLQFOXGLQJWZRYDOXHVDQGGLVSOD\HGDVZKLWHSL[HOVEODFN
RQHV0RUSKRORJLFDO LPDJHSURFHVVLQJ LV XVXDOO\ H[SUHVVHG DV D IRUPRI ILHOGRSHUDWLRQV,WGHILQHV DQ
DUHD NQRZQ DV VWUXFWXUDO HOHPHQWV ,Q WKH SL[HO ORFDWLRQ WKH VWUXFWXUDO HOHPHQWV DQG WKH UHJLRQ
FRUUHVSRQGLQJWRWKHELQDU\LPDJHPDNHVSHFLILFORJLFRSHUDWLRQVIURPZKLFKFDQGHWHUPLQHZKLFKSL[HOV
DUH WKH ERXQGDU\ RQHV 7KHUHIRUH WKH GLUHFW KDQGOLQJ REMHFWV DUH ELQDU\ LPDJH LQ PRUSKRORJ\ HGJH
GHWHFWLRQ)LJXUHVKRZVWKDWDJUD\VFDOHFRORULPDJHFRQYHUWVWRDELQDU\RQH

)LJXUH*UD\VFDOH&RORU,PDJH&RQYHUWLQJWRD%LQDU\2QH
0DWKHPDWLFDO0RUSKRORJ\3URFHVVLQJ
7KHLPDJHTXDOLW\FDQEHIXUWKHULPSURYHGE\XVLQJPDWKHPDWLFDOPRUSKRORJ\'LODWLRQDQGHURVLRQDUH
WKHPRVWEDVLFRSHUDWLRQVLQPRUSKRORJ\ERWKVHQVLWLYHRQWKHHGJHZKHUHJUD\FKDQJHVPXFK
'LODWLRQPHUJHUV WKHEDFNJURXQGSRLQWV LQWR WKHREMHFWZKLFKPDNHV WKHERXQGDU\H[SDQGLQJ WR WKH
RXWVLGH7KLVDFWLRQFDQILOOWKHKROHLQWKHREMHFW'LODWLRQLVJHQHUDOO\GHILQHGDV
PML ML7M\L[,\[7,\['  @	> = ++=⊕= 
(URVLRQFDQHOLPLQDWHERXQGDU\SRLQWVVRWKDWWKHERXQGDU\FRQWUDFWVWRWKHLQWHUQDODUHD7KLVDFWLRQ
FDQUHPRYHVPDOODQGPHDQLQJOHVVREMHFWV(URVLRQLVJHQHUDOO\GHILQHGDV
PML ML7M\L[,\[7,\[(  @	> = ++=⊗= 
7KHSURFHVVRIILUVWHURVLRQWKHQGLODWLRQLVFDOOHGRSHQFRPSXWLQJGHILQHGDV
23(1   %;% ; ; % ; % %= = = ⊗ ⊕  
7KLVRSHUDWRUFDQUHPRYHVPDOOREMHFWVHUDVHWKHEXUURQWKHRXWOLQHDQGVPRRWKLPDJHFRQWRXUV
7KHSURFHVVRIILUVWGLODWLRQWKHQHURVLRQLVFDOOHGFORVHFRPSXWLQJGHILQHGDV
&/26(   %;% ; ; % ; % %= = = ⊕ ⊗  
7KLVRSHUDWLRQFDQILOOVPDOOKROHVLQVLGHWKHREMHFWFRQQHFWWKHREMHFWVQHDUDQGVPRRWKWKHERXQGDU\
%HFDXVHRIWKHHIIHFWRIQRLVHLPDJHERXQGDULHVDUHXVXDOO\QRWVPRRWKDIWHUELQDUL]DWLRQ7KHREMHFW
KDV VRPH EODQN JHQHUDWHGE\ QRLVH ZKLOH WKH EDFNJURXQG DUHD LV GRWWHG ZLWK VPDOO QRLVH REMHFWV
&RQWLQXRXVRSHQLQJDQGFORVLQJRSHUDWLRQFDQHIIHFWLYHO\ LPSURYH WKHVLWXDWLRQ6RPHWLPHVHURVLRQIRU
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
VHYHUDOWLPHVWKHQFRPELQHGZLWKDQHTXDOQXPEHURIGLODWLRQLQRUGHUWRSURGXFHEHWWHUWUHDWPHQWUHVXOWV
LV QHHGHG2SHQ DQG FORVH FDQ UHVSHFWLYHO\UHPRYH WKH SHDN DQG FRQFDYHYDOOH\ LQ WKH LPDJH 6R
ZKHQ XVLQJ PRUSKRORJLFDO RSHUDWLRQV WR H[WUDFW LPDJH HGJHV WKH LPDJH QRLVHHVSHFLDOO\ LPSXOVLYH
QRLVHFDQEHUHPRYHGPHDQZKLOH
)LJXUH)LJXUH)LJXUHDQG)LJXUHUHVSHFWLYHO\VKRZVGLODWLRQHURVLRQRSHQDQGFORVHRSHUDWLRQ

)LJXUH&RPSDULVRQRI%LQDU\,PDJHEHIRUHDQGDIWHUGLODWLRQ

)LJXUH&RPSDULVRQRI%LQDU\,PDJHEHIRUHDQGDIWHUHURVLRQ

)LJXUH&RPSDULVRQRI%LQDU\,PDJHEHIRUHDQGDIWHU2SHQ

)LJXUH&RPSDULVRQRI%LQDU\,PDJHEHIRUHDQGDIWHU&ORVH
*HQHUDOO\VSHDNLQJDIWHUGLODWLRQRSHUDWLRQ WKHEDFNJURXQGSRLQWVDUHPHUJHUHG LQWR WKH LQVXODWRU
ZKLFK PDNHV WKH ERXQGDU\ H[SDQGHG%XW )LJXUH  VKRZV WKDW WKH LQVXODWRU ERXQGDU\ FRQWUDFWV
LQZDUG7KHUHDVRQLVWKDW WKHEDFNJURXQGFRORULVGDUNHUWKDQWKHLQVXODWRUFRORU6LPLODUO\ LPDJHDIWHU
HURVLRQ VKRXOGEH LQZDUG FRQWUDFWLRQZKLOH )LJXUH  VKRZV D H[SDQVLRQ UHVXOW )LJXUH  DQG )LJXUH 
VKRZVWKDWWKHLPDJHERXQGDU\LVPRUHVPRRWKDQGXQLIRUPDIWHURSHQLQJDQGFORVLQJRSHUDWLRQ
([DPSOH%DVHGRQ0DWKHPDWLFDO0RUSKRORJ\(GJH'HWHFWLRQ
$IWHULPDJHSUHSURFHVVLQJEDVHGRQPDWKHPDWLFDOPRUSKRORJ\LPDJHHGJHGHWHFWLRQFDQEHFDUULHG
RXW)LJXUHVKRZVWKHUHVXOWRIHGJHGHWHFWLRQIRU)LJXUH
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)LJXUH([DPSOH%DVHGRQ0DWKHPDWLFDO0RUSKRORJ\(GJH'HWHFWLRQ
&RQFOXVLRQ
0RUSKRORJ\FDQVLPSOLI\LPDJHGDWDPDLQWDLQWKHLUEDVLFVKDSHFKDUDFWHULVWLFVDQGUHPRYHLUUHOHYDQW
VWUXFWXUH 7KH HGJH LW H[WUDFWV LV UHODWLYHO\ VPRRWK ,WV DOJRULWKP KDV D QDWXUDO SDUDOOHO VWUXFWXUH DQG
DFKLHYHVPRUSKRORJLFDODQDO\VLVDQGSURFHVVLQJDOJRULWKPVLQSDUDOOHOZKLFKJUHDWO\LPSURYHVWKHVSHHG
RILPDJHDQDO\VLVDQGSURFHVVLQJ
2I FRXUVH HYHU\ HGJH GHWHFWLRQ RSHUDWRU KDV LWV DSSOLFDEOH VLWXDWLRQ7KHUH LV QR PHWKRG WKDW LV
DSSOLFDEOH WRDOO LPDJHV:KHQGRLQJHGJHGHWHFWLRQ LQVPDUWJULG WKH ILWWHVWPHWKRGVKRXOGEHFKRVHQ
DFFRUGLQJWRWKHFKDUDFWHULVWLFVRIHOHFWULFDOHTXLSPHQWLPDJH
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